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(54) METHOD AND APPARATUS FOR DECOMPOSITION TREATMENT OF 
HARDLY DECOMPOSABLE SUBSTANCE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To 
decompose an environmental pollutant 
such as a fluorocarbon gas, polyethylene, 
plastic, wood or the like and, further, an 
org. compd., other industrial waste or the vtism*^^^ 
like by reacting the same by induction 
heating and electromagnetic heating due 
to electromagnetic Raves generated by 
induction heating and to further 
decompose the pollutant by the 
combination reaction of hydrolysis, 
reducing reaction and oxidation reaction. 

SOLUTION: A substance to be subjected ^ 

to decomposition treatment and a solvent 
are mixed to be introduced into a hollow 
cylindrical reactor 29 subjected to 
induction heating and reacted by the 
heating due to the induction heating of 
the reactor and electromagnetic heating 

due to electromagnetic waves generated by induction heating to be decomposed 
Concretely, the substance to be subjected to decomposition treatment and the 
solvent are introduced into a heater 25 to be mixed under heating and the 
resulting mixture is introduced into the hollow cylindrical reactor 29 having an 
induction heating coil 10 wound around the outer peripheral part thereof and 
subjected to induction heating and reacted by the heating due to the induction 
heating of the reactor 29 and electromagnetic heating due to electromagnetic 
waves generated by induction heating during the circulating flow within the 
reactor 29 to be decomposed. 
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c^*S3] ^Mmm^tmmrm-^bxm-im 

imt. wmmmizmmLxm^-r^mmmz^^wm 
mmizj::-oxm'^-&x^ir-^zt ^mit-r^m. 

m^i] n-^tmmmt.mm^mmKm'XLx 

' mim^LtcW:. ^mmz^mm:n^jv^'mm-^ixx 
mmim-^ntd'p^Fin^cDmimm.mK.mxu 20 

wmimicmmLx^^-t^wmic^^m. ■ 
mmmiz^^xsm-^-^tx-smt^ z. t ^mitt^ 

m^5] ^^mmmot^^mmizmxbx 

mz^1}m:=l-(J\y^^mm^nxmmm■^tlrz'=pm^ 
^^(D^^mmmzm-xb. ^Mm^xsmm^bx 
i^^mizmBrnmo^^imK^^mmt. ^tmiz 
mmbxm^i-^mm&iz^hmmmumiz^^xm:^ 30 
^■\^xim-r^zt^mLt.irmmmmo>^fmm 

iM^e] i}m^Rxj^mc^ff){sitif}'--:&^b< . 
imioiz. m-^ij7.tmnbX7i<m^±^ir^^'km 
mbx. mm^tb<i,tm^mm.p^x^brcyi<.miz^ 
^Mjimt. mmm.iz^^iQyi^i^mm't. 
mzj^^mmx^mimzmmbx^-t^mmsLiz 
J: ^mmmumiz^ ^'}^mm:^(m^t>-{i:iz^ y 
fmmtmm^m^-&x:^m't^m>m4.:snt5sSMi 
om^fmmo^m^iimo 40 

m^Ti mmm.t^bX7i^m^^-r^!m: 
tbx. &i, mm, mmmhmi-^i\.t:iim5u.t3m 

[w^s] mmtbX7i^hb<kmm\^mii^^m 
\,^t=m^z, 4, 5. &%i.-i.iw&ffm^mm.o>^ 

[^*]S9] ^mm^(mTbfzi^7.-k}^iim\z^^) 
'■i%m-hz.t.\zjf.^)mitbxmn^,-rhzii-kim.^t^ 
m^i, 2, 3, 4, 5. 6, 1 •sn-tB^mffmsm so 



[ft ^ 1 0 ] ^mmizmmmma ^ ;u;5<#«^ tu 
p^iji>zw.-»mM^<7)'^\B\m^^i^^ixrzKmmmii^ib 

1 1 ] ^mmzmmmm::L-(jii^^-^tu 

ixtzmu^^^'^^^^j. mx-^tirzm-^i^'7.^mtMm. 
^x':S.mmMbxi ^^mi,zm:mm(7)mmmmiz^^M 
^t. ^mmizmmbxm.-r^mmmzj^^w!m 
mmicj:^xm:f^-^-\i:x^-t^zt^mLtir^m^ 

imt. ^mmz^mmn^ji^^^^ix. !^:^« 

t. m^-^m^ti^'om-iii^tircMs^mx^tirz^mm. 
mtfj^'^m^^tu m.x^tir=m-^iix^m^mp^x 
■smmMbx\.^^mizmnmm(D^i}mKj;:^i}m 
i:> ^tmizmmbxm^-r^mm&izju^mmmu 
miz^-DX m^-^-\±x-^-t^zt^!mLt-r^m^m 

u^mmb. zaMmicD^mKmmi^mmbx. 
^mm^^m^tbxm^btcLZ. t ^mit-tm 
^1 0, 1 ixtti 2miz^mff)mmim(7>^tim 

[000 1] 

^fmmcD^mmumR-a'ecmWiizmb. <^izity 

moj^^^mm^. m-imtmMK.imbxm 

^•t:bwmK^hmmmumizj:-DXM}^^-^-\i^zt 

fmizmt^^(7)x$>^o 

[0 0 0 2] 

iv^oMm ^^^•^>o'<f^mtf)-^y.yi^-mtbxmm 
^ v >-g. 7 o yi^y^mfmitMt b xmm ^tix\,^^ 
nx2yi^yi.ii^f^mmx$>^ztmm^tixi3 

±w:mi^m'bm i: 4 o x^mcDMm^mA'im-^tix 

m^iiyayijx^lo-mizmbxii. 7K^^ 
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[0 0 0 3] ztiib(mmiomcD^x% tk^^^^^ 
miA. 9^i^^i^y. pcB. mmmmm^^ 

[0 0 0 4] ^mism^M.mtt^fcib(r>^w>zmL 

0 0~4 5 0t3-(?10 0~2 5 0{kg/'cm2) 

[0 0 0 5] im\Mm^itmmm^?>- 155993 

8-340 5 60-^tCc):U> 'm^LLXii^^\j<\.tmk ■ 

^i^mm.iLSLm\^xim^^ir^<m.^^Lt^. 
m^iiwm^^m\>^xm^(DmDiz.imh xmm 
%tLs rnmm.p^xfmamm^m-yxmM-^^thz. 
tvii:':>xmfmMm-ki}\m^^L< 

[0 0 0 6] mQ^^^}vm<Dm^mm.(D-m-kmmt 30 
mm.2, 2kz^^xii7.ti^a-t^'smmmm.^t\x 

-^5. 5 7i^A@3g^^iT^^T^ ^PPatC^^-Tcfeot 
fflHlUTSfWi-g)tl-^:^j7.*t;-^5, bK.^^)1imhX 

[0 0 0 7] Ell o\,im^a)mtMm.am(Dm^n<ht=. 40 
hoxib-ox. mw^^ 1 (mmm^T&i-oxwm^<r>^ 

i^6a. 6 a7!)^n>Nn-9 7=l:/M.TmJ!i8iC^^ 
^lT^^S. ^LT?l'a-**7.AP3;5MififLAL/fc^S5:e-<^ 
Stli:^CO?l^;^'X;;)^^a:$:i*: 1 rtlr t - ^ 6 , 6 

P4;&Mb8fLai-rS. 
[0 0 0 8] 

[^Bj75^ft?^UJ;e)i:-r«.^ MBL/fc«fce)tC?£3l5<^ 50 
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5. b^m^^fdmiim im^om sg*i*<7) 
^mB^m-oxwm.-^iifdmm(D\:i--^^, %^m^^ 
tctmioWi imioami if'm\<^^ixx\^^^ti\ z.(r>^ 

T- S 4- < 4^ o U L T L * 9 . 

[0 0 0 9], t:ix>^^mit^mm!mx$>^yuy 
y-^ym^n^^t-^Rxf^<m(7)mmmmm'0) 
mmbx. ^fm&^'im-^tix^s^Ki^^mmoz 

[0 0 10] 

-r^Tctb. m^trnmo^^mm^tLx. m.-m!iik 

^mmiz^^iamt. ^imKmsLx^-r^n 
m&.K^^mmmmz^':>xm^-^-^x-f^mir^ys 
R-am.^m.^tmm'km^hx^im-^tiit 

^imK.mmLx^-r^mmM.iz^i>mmm[i 
miz^^xBim-^-&x-$^miri>iom^m:^t lyxmrn-t 

[0 0 11] M^im^^nmimtLx^ii^mfimm^^ 
m^iz^mmzi ^ juti^mm^tixmmm^titcL^^ 
p^wmomt^mizmxb. mmmff^x-sm^h 
xi^&miz^^mm(7)^mmiz^&D\smt. m$.i}m 
izmmiyX^-thmmmz^^wmmmizj::-^xK 
m^-\ix^m-r^:^m. ^^mm^tmm^im^iz 
mxbxija^-^LtzW:. ^mmjc^um^t^ji^^^ 
m^ixx^mm^ntz'i'^PimxaimmmHizmx 
m^B^m^^x-wmMbx^^^mizKj^nmmco^ 
mmizj;:^i}mt. ^imizmmbx^t^wm 
hmmmmiz^ ^ xKm-^-^x^-r^iom^m 

[0 0 12] ttz. w.ii^mimmtmm^mm^izmx 
u T^D^i-a-r & 3 1 iz^ y mm%t u mm%i 
9\-mmz^i}am:2 ^ ji^^^^tix^mm^ titz^ 
^Pin^o^^jn^mp^izmxL. Mjumm^f^x-wim 
Lx^^hmizmmsa^^mmiz^^tmt. 
m>izmmLx^-r^mmmz^^mmmumz^-ox 
m'^'itx^mt^iDm^m^r^o 

[0 0 13] mk:, mm^Rx^mmm.(7){5jM-'-:fj^ 
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[0 0 14] ^j>fli^^si:L/T> ^mmi<zmmMm:=i 

wmumizj;:^xm'-^^±xi}^mi^'^m^mmm(D^m 

i:^ ^imiamLx^-r^wmiz^^mmmii 
mizji^xm-^-^ximt?>m^mim(7)^m^m • 

[0 0 1 53 Ammm.hi,x^-^fmmmt.mm^M 
m^^urnhx. ^mn^^^mmmthxm^'kmk 

[0 0 16] ;b^7!)^S:9-«?Ma:^J£i:^Stcj;tL«. yu 

\zm^ii7s t hxmmm}iz^-&tu wsmm.xsm 
m^i^x^.^hm^m^-mMcmm-iMz^^imt. m 
mmmzmmLx^-^^mmmzi: hwrnamK^ 
^xm^i^x^E-x^fmrntMrnrth. tm^imK 4o 

\t.mmms^x^Lf:LTm^z^^m.7tim-t. mm 
m.(D^iim\z^^iim^. ^twmzmmi^x^-f 

[0 0 17] mmmmhmm^tm\^x'^m%ii 
ufc^ictt. mmm.iz^^mii^-^mm^'-mJMsm: 
m.<D^t\mz^^timt.. mmmmz'&mLx^ir 
^mmmz^^^mm\z^^^mm^aym.^t>-^K. so 
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[0 0 18] 

\.zm^(mL^^-kw^tzM^. mmm.^tmth^ 
^iL\^x^mm^umt^:LL\z^^). mmmm 
m.w^x-oxm^m.t)^mbi[^xiim-&tih t^tc. 

mz^iim-n-( Mzmm.^m.-rt. :L(m\z%^-t^ 
mm>z^^). mmwc^^ti^^i^. v::.-)\mz 

'fey iz(7)t.^(Dmi&.mmm-mmizm\^^rzmmL(Dm 

sM0^H(7)Mi:^^iCs ^MJcmmLxm^i-^ 
msmizj: ^wsmjm^mmizmm u rjiBSi3a^& 

m^. w.iz-^H'm}^m^^t-^-^hztK^ij^m± 

[0 0 19] %-fyuym>mm!simo-kmmi^Lx 
(DH^ mkitjm-^^m^^xm^\,ziimm\^xi^x 

tmcja ^mkiL. ^tm\z^hxm/^-t^mmwL 
K.^^^mmmmmmppxm^-&'^hz. i: tc j: y , 

ayimx^m^\,zms^mmKa>^m^mT;-&^h:LLi3'^ 

y. m^isxmw\i^izMmLrz.^, mm, m$m!Si. 
itm^i^x tmc^bXTi^m^^'r^i&mm tw&^ 

•^thztiz^V. m(Mm.\Hiz±fi^brzyi^mi>z.i:^m7L 
[0 0 2 0] ^?miiynyijy.m(7:i^[^mom^1>^ 

ib tt^m^mmm^'^mmmx^mMt^^ayx 
fey. mtt-tm-^mmitwi. mmt^x-f^ 

4^*>^7)^^^*J^7)^^^e);!)^ mzm^t,tfdi<. yuy 

i^T.. v^j^vym^mm. wm. ^-(-t^t^y. p 
CB. mmmDmMmmo. m zim-^'h^h 

i^^zm^ift^w ±\zm>^mit-^x^mx\t 

h U>?DPaii5?x PCB, yuy U\u>fym.m\t^ 

m) ^T-fey. x<z>^mo^xmmx&^im^x'^ 
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[0 0 2 1] znt^ii^Gi^^mntir^m^^^^K, ^ 

[0 0 2 2] immx'm-t^wmnmfL^^^xi^yk 

[0 0 2 3] sfc. i^m^\:.^t\X'i^y-^yn-kmm- 
•^y\-im^M^\\jmomm\'c^-rz^^) . ceHex- 20 

•m^\^f=.-mA'c^(jw^<x^ y > C6 H5 o H-^^t) 

[0 0 2 4] 111 1 \-i:^w^(n-mm^^wm^^-t 
i/T.'rhmx^ y > m^oy 2 1 {*-7 d y^^mm^ y 

2 2mL'S^fm'!f-y^. 2Z\t^tLX(Dii^^y 30 

2 4^i*J}f>:/^ 2 5(iJn5^T-fey> z.(Di}m^ 

2 5 tCtirtlflSt-^ 2 6 il^gPt-^' 2 7 75»«S^tU 

Wicmm2 ^p^\,z\!m^ii:xhm^Lxim-k^ir 

^mmt L Tlgl^CT)^^ 2 8. 28 ;0«a$nTl ^ 

m^imyi<y:r2 2 tLxim^i^mimmizfini^x 
^^mtumm^sm^m^^r^yzfti^mi-^tu mm&>^ 

$>^o m-^-^'T.tKmbxyi^m^^'r^'mi'tm 
S2 8£;^tCi^^. m^m^^m^^^^zttx'^^. 

[0 0 2 5] 2 9 tt^JD^JC«tSmh, ^J[BlfelC 

^Fim^(DR!:mmx$> y . zcDmn&m. 2 9 {^sa^ 
(mm^m^xmm^m^^-&x^-t^wm^^L 
y:7.3 ii)^m-^tix\^^x. •^v=^-y^mh'yy7.zi 



iFISttlll 3 tCS^-r J: eJJC'+'ZSicUTfey, ZCD^^KLl^ 
*|]7K^&8Si^■t^•C^^■g). i^. >©^?^a2 grttctulB^S 

[0 0 2 6] ±M5MJmm2 9rt{^Dffi$nT33'p-r. 

&±iti^^i^iz^L. Ktsmi.tt£-oxm^mm^^m 
[0 0 2 7] 3 2 tt?^sp^T-fe y. 'i^mmz 2 ^tcttR 

S$tLT^^■S). 3 4tt;«^7K(73A□^ 3 5 (i^^^ictT)* 

mx^^. 3 6 3 7 ttcf ^i:^S^.fe-o«i.s- 

T, ?^*P§§3 2 7t)^'bSai^*lfeiB^3 8 05fW[P;i<^ 

^^laiig 3 6 KMx^tvzis y . mi-^^m s e Tb^^sm 

$ tlfeSBW 3 9 (7)ffe05*^'l3fDgM 3 7 tCj^A^ tlTl ^ 
4 OliM?e?(7^^aiPtr^^o 

[0 0 2 8] l2I2{±SfE:M2 (oAmtmimi^^ 

t^smm. mz\imwMmm.2 Q<mmmmx^^. m 

2K^.htc^o\z. ^m^mkaym^^m. 2 9 

4 1, Al±.\Z.WmiXXtB^). :L(DEiMmm.2Q<m 
0 a. 1 0 a^C^$t^T^^S. MtCHfE®g2 

X. z.<mmt4 2(Dm\icmmi4. i^m^^^n 
X. m!^m.2 9 !^f^-/}<±mncmm-^iir:^m&tfd:^ 

[0 0 2 9] llI3tC^L/fc<te>tC, MfE:^«2 9ttrtiaS 
tClBg$tlfePi^4 3. 4 4 iZ^^xm^iiT.ti^^'t 

^wm^^^tixi^^x. iai'4 57!)^«3^A$nfe«[ 

J; e) iC^gg 2 9 ^a£[Hl L 47!)< "o^JD^n Y ;n 

[0 0 3 0] f)-^t>^:s>:mmmo)W}i'Ffm^mmt?>o 

izm^t. ^fm^y'i7 2ip^izyny^W^u W. 
^mm^y:r2 2 ii;*cjK>::^2 4 &^i&-r€»c:ittc<fco 

-C7D>i:^t L/r(7)*J&^t:®UTM!ig|2 5 

[003 1] ^«bJD^2 5 ^C@Bg$n:fcl*I^H-^ 2 
6 t^eUt-^ 2 7 -^flb^b^-Hr-C^ 1imm2 5 5 
0 0*C~7 5 OtJlCiPlSiLTfeX Z:i:tCj:-DT7D>;^3 

:7.iimmym-^i57.tm:^&mziim^ixxi^^(Dm^ 

gg 2 9 rtlCjt y d *tL-6, :^^i5?^-r -SfefibtC/i^vii^ 
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5 0 01C~7 5 Or;> 7K'>>ai5^U>T-4 0 OVtm^M 

[00 3 2] t[iim2 5p^}Ci3\,^XmWi2 8. 2 87&n$ 
3Fe + 4H20 ^ Fe304 + 4H2 (1) 

[0 0 3 3] yxiyijxtmmDm^ijxim^cDm^n 

mm.2 9iHizm^)Z^tlX. PSM4 3. 44lCj;oTff^ 

ymv'yyT.^i ^^LXE^m^m. 2 9 oy^^mmKm 

m-^ixx^^i>^im^-()vi o^cam-rs^i:-??^ 

<t y Wkh xm^m. 2 9 tf^tm^M r i: kij: u m.-^ 

:^yM!S^^tiX'ynyi^X(m9rfmmtmm-^o 

xmi^-thoymimt\iyxist<mM-^m^\iz.m3E.irho 20 

mz^^xi^cDmm. mm(7)mi^^^2^mzm:i-ox . 
mmmi^izj;:-^x^m^:^^^^im^nxyu yiiT. 

mmmcDtamtrnz. ^umicmmLx^ir^m 
m^izj;:^mmm\im^nmmizmm b xtnm^m^m 

mrnpmmRxmmj^m-xLX'^mim^mi^^zt 

icim^^irh^cDx^^o mmMmzmm-t^ so 

mmXit 8 0 k H z (7)^(7) btcio 
[0 0 3 4] ^^2 9fyK.m-^ij'7.t^LX7i^m 

^m^t^, ztiK^-oxw.^mim^cD^mm&^'m 
ay^f^im 3 2 iz^m-^ti^o 

[0 0 3 5] l/^iumMS 2 Xltr^yi^OXn 3 A^^io'<t^ 
mi^m^LXmti!i0 3 5tf^ibW.tii^-\i^Z.UZ^i). 40 

m^2 9 timir^w^s sp^x-mim^iitz-s^ 
pm(Diyx^'<^^nxmit-r^o mim3 2{f^(Dum 

it^m^o)ijy^^m^tx^^mmx^tntj;:<. yuy 

iy>^,om^J,mi 8X:ft^c Z(DJ;:oizmitthZt 

* *Scm L r;^m4»lC|Ri{rr d J: S 2 ^X:?§^(7)^L^ 

[0 0 3 6] ^mitmSS 8 ?Srii-DTm?^^giS3 6 iZ 
AUx :^/0^:J>gi$tLT?£t^%^<4'*OSS3 7JC«tA 

m^<7)*iDA!ia*^t)*iTgMP 4 0 tj'^^mia-^ so 
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tu mifUDma^y^mizfaT^^ti^o ±ib?^*os3 2 

[0 0 3 7] ±IB(7)ii0J^C33^^T. mmtbX(Dyi^<D^ 

^mm2 5iz^i)tmi.xmmm.2 9izimbxm 

m L xm^omtmm ^m^^ itx-^mmt^ 
zthx^^o za)mmm-^^mm<^tLxm.ii^^ 

L y ^ @m^OM^/5?«%?&,®^:SS 2 9 
-rst^^tc. Rjct?i^g2 9F«gtC7^-3^^w1sS[:J^il¥MS 

m(Tf^^mm-^xii<h^\\ 

[0 0 3 8] ia4K:^^-r (^T) tt, 37D>R12fcR2 

2(7)#7 0 (g/min) fCoV\T7K7 0 (g/mi 

n) ^mkh^^mm^^mm:^-^'^. ^immm 

(Dsmt'»fm(Dwm^^-t^^yx$>&o (d) i: 

(A) im\:^w^^m^<7)\^~-i^m^^izj;:^mm. 

[0 0 3 9] ir^y i^) xii^^^5 0 0X:x^fm 

tl^!^iZ9 9. 7 6%, 9 9. 7 3%K.mhXi3V. Umt)^ 
1 0 0 0rC^*^*TtC9 9. 9 9%^C»iL/T^^§(D 

tc^fur. (D) t o\) X'im&ti^b b ovtii 

^■C-tt9 5. 3 6%RXf9 3. 1 2%i:{£<. 8 0 OVX 
9 9. 1 4%S.t59 9. 7 4%^C^L/T^^S. 1114*^^)3 

mnnt. Wi\:>lim^^x&-oX^yuyRi 2 tR2 
[0 0 4 0] ll5^c^^^■r (^) tt. ^y-\iym^^m 

«§lt>T'feS^DP^>-k*> (CeHsCl) C02 0 (g/ 
min) iCo^^T;!K6 0 (g/min) i&^i:LTiP 

^xmmM^^^-&. ^!^mmi^mmi^r=m^tm 
m^s-r^^y^ (p) ttRD^^ti^c7)t-;5fm 
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So 
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tC^LTV\-&. MIC9 5 0'G(7)Sft4a^TOix 5g> 
'^kay^frntf^^ 3. 0%, 7 5|^^tCtt9 2. 5%IC^L 

[0 0 4 8] zz.x^^mnvth^tm<z^^iim 

^t£i-f-miizmm&^m.b. -9:miz^Lrz^ 

i^\3imizmi^m^-r^o 
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Tmmr>^imiz\mh. <s>tmomma^:fomz\sc, 

[0 0 5 0] '^^'oX'<mMmLim< 

mmLtmttu i^ommL^mj^sij^ti^^cDi^X';^ 

■ox. mmizm\yXMm^d:mmL^mKL^dii,-ftnt^jii>} 
-i3im:B^m^^^^izimmM. (2^m 
SD tcd:oTa^=bi^B#tc^-rs« 3(7)m^«i^m 

-®^:^a 2 9 tc{i«l^)Sy&^^-r s ^ h t ^s. 

mz-oxmmrnm^z^^xi^^pmmm^im^n 

[0 0 5 1] ^jn«w)i^ii> mm-izm-r^mw 
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3^;U7)^=S:Ni:LT3>r;i/«S5ftl50<j5fEtl-g>i:?ta[ 
[0 0 5 2] Rff«lC«fi5t^nfcHir^g2 9(7)jS?K^ 

?^A=x/SNI/L 
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{iC02, H2, HCl, HF, CO (mS) Xik^). m 
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C'l^^^r-I' h) . FeF2. FeF2-4H20, FeC 
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CCI2F2+2H2 +2HCH-2HF + C (2) 

CCI2F2+2H2O ^ 2HC1+2HF + C02 (3) 

2CCI2F2 + 3H2O 2HC 1 +2HF + CO2 + CO + H2- (4) 

[0 0 5 5] (2) ^liymizj^i^mymm^m. *T-r-2>, 

(3) (4) ^{fcK^J:SSP*i>fi?-efeUx COom^' [00 5 9] mi (1) 5ttcm-g>^>9':^^'r h (Fe 

lo^X (3) S;(7);®:C7!)^^i*i:4>oTfeU. :i:#*^tctt 3O4) (il^lcM-r -Siffiill^T!)^!. ^^l^JSItr^ U , 

(2) (3) ^(7)^^;!)<9 5%aJ:. (4) (^®tC#lfL/TOT^^S:0^-r-g>o *7^:^ ^^^2 8J1 

[0 0 5 6] lElC^mo^mmiSXty^may^imtZ lO Fe304+2C — 3Fe + 2C02 (8) 

Fe + 2HC1 ^ FeCl2 + H2 (5) Fe304 + 4CO -* 3Fe + 4C02 (9) 

Fe + 2HF ^ FeF2 + H2 (6) i:*^^ stilB (1) ^(Dm^lZiii'WJimA^ V ^JU^ 

[0 0 5 7] Zti^lf^mS3 2Xl/^mr&t. ^+(7) U7t>^L. #<{dllftlCj:&i^i:iKiSl7&<3iffbTx' 

*^^iKJKLTm^nFeCl2-4H2 0, FeF2- ^^^3''!' ^;t)WJSibTffb^^^®7t)^®ffiU^ 

[0 0 5 8] »:tC^t52 8mx.Tj^^%)U <tt.^^ [0 0 6 0] :7P>(7)^i:bT7K^ffi^^fe«B-^C 

i[i*>. ^{c^tu ±IB (2) ^^K:<feoT^bfeS^cf7^vSf<^ 

C+H2O ^ CO+H2 (7) 20 :^7b^a!cL/<^«-QT^S<7)^;&H£T-rs^X)<fe^. ti£ 

iijfcy, cot.H2(m'^iSy^x&^7miiy^ti'^^-t ^xmmtT^ no) ^iz7riLrc^t>icyuy(Dm 
f#'Dixfc7K^tcj:oTtt(sa (1) (6) ' mizmi:>xm.v—$n<!aLOH^m?Lxmm:)s::ii.^mm 

l^^ti^^\:^Xyuyi^::i.i}^m^tl^, iRL^m^m^tz ^V-^J^NaHCOahb. (1 1) ^a)d:e)tc^v 
m^iZli. L < {AK^-Srffli U t)7K3g^ -^tmma^mi'Xikm.'N a C 1 S:MbT^ MlC ( 1 
^;&^ii>^<, 9 9. 9 9<7)^im^m0^-r^a)K 2) ??W)J:e)lC=SfttV-^fc7»yffif<7)®«:i?7^v^b:^h 

1 0 < (7)B#rB^;!)^*^*^-Sfe«?). U -^AN a F -l:^L/T*fi!i-r-5^%feS. . 

NaOH + C02 NaHCOs (10) 

NaOH + HCl ^ NaCl+H20 (11) 

NaOH + HF NaF + H20 (12) 

[GOBI] mmtLxmmtyizmyi<^m.^Lrcm 30^iiLxyuyM:^(Dmz^nn^y-^y, hv^nuji 

^] mmumTi^^^mtmLx. li^twmti^^-^ti ^ym(D^\uYymitit-^(Dmmoa)'i^m:^'^mx:^ 

yny^y,aym^(Dm^^tLXl}m^2 5R 

2H2O2 ^ 2H2O + O2 (13) t?>5ft?^S2 9rt(7)?SS=&6 5 0*C. mms2f^a)m 

"tayf^sb. H20, 02icj;oT»:J^»?<7){$*Hc®ggtc 3 3 0)^^1 8X:tbt^, ttz. =ejiitxmmx& 

CCl2F2 + 02^C02 + Cl2 + F2 (14) Ufc. I|l*>x :7P>:tf;?.:;!K (3l{*iiif{b!K^7K) = 

(1 4) ^tilKLSC-^feSo ^ll®^:^cJ:oT^§^bti 1 :. 3i:bfec :it7)Nft7)^«2^tt^f>^'j7D vh-^^^^ 

feci2. F2ttx -T♦•7D>7t)^^a5^^^4'^^iSJK*•e, m-rrn«9 9. 

CI2 + H2 - 2HC1 (15) 9 9%£Lh<^)5l^7{)<#'bnfeo 

F2+H2 2HF (1 6) 40 10 0 6 4'i mz:^msmmiz^^hV':pnnaL^y 

tJfcoTHci, HFtc^*5€>, (CH3 • CCI3) R7j^y-^ym^.n-:>mm!}x&^ 

[0 0 6 2] KLt(Dj;:oi>zmmtLxmmt^myi^^&. -^oD^^-ev (ceHsc 1) oy^Rm^mM-r^bo 

-hieUfeM'fb>5fC;5WtCjiff "t-Sfe^^^^jigtt^ [00 6 5] h U >:7 D Oai^ > (C Ha • C C 1 3) 

^^^m^^it^^tiii:\,\ [0 0 6 6] mmti^xji^^mmLtzm^i mmtb 

[0 0 6 3] :i(Dmm^mimw-mnt%i}^^<D^i^m XTK^mmt^ttm^mi-i.. 

CH3 • CCI3+H2O 3HC1+CO + C + H2 (1 7) 

CH3 • CC I3 + 2H2O — 3HC1+C02 + C+2H2 (18) 
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CH3-CCl3+3H2^ CH3 • CH3+3HC1 (19) 

t^di^yi^mi<z,i:^mm^f}^msb<^tis Mic mo, H2. C, HCl tc^i5?$ti-i>. 

CH3 • CH3+H2 2CH4 (20) [006 7] mmtLxmtitmyi^'k^btzm 

CH4 ^ C+2H2 (2 1) tMKJi^^^moMiC 

CH3 -0013+2 02 -» 2 002 + 3 HOI (2 2) 
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CH4+202 ^ CO2+2H20 (2 3) (00 6 9] mmtLxyK^m^Ltcm^'] mmtL 

C6H5CI+H2O CeHsOH + HCl (24) 



m;i)ms2 8 tmmLx^^nt^yi^miz^ii^mit. 

OeHsOl +H2 — CeHe + HOl (2 5) 

06H6+3H2 — C6H12 (2 6) 

i^^n^^'^y (C6H12) MK: t:^' 

O6H5CI + 6O2 
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6OO2 + HOI+2H2 (2 9) 
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2 **** shows the word which can not be translated. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

[0001] 

[The technical field to which invention belongs] Especially this invention relates to the art decomposes 
by making quality of an environmental pollutant, such as chlorofluocarbon, polyethylene, plastics, 
wood, an organic compound that has a benzene nucleus further, and other industrial waste, react about 
the decomposition art of quality of a difficulty decomposition product, such as quality of an 
environmental pollutant, and its equipment by electromagnetic wave heating by the electromagnetic 
wave which originates in IH and IH and is generated, and it was made decompose by hydrolysis, the 
reduction reaction, and the combination reaction with oxidation reaction further, and its equipment. 
[0002] 

[Description of the Prior Art] It is pointed out that the furlong gas currently used as the chlorofluocarbon 
currently used as a refrigerant or spray from the former and a digestive is the quality of an 
environmental pollutant, harmless-ized processing of these matter serves as worldwide concerns from a 
viewpoint which protects earth environment, and various kinds of management meanses are proposed. 
For example, about the chlorofluocarbon art, a hydrothermal -reaction method, the destroying-by fire 
method, the explosive reaction part solution method, the microbial degradation method, the ultrasonic 
part solution method, the plasma reacting method, etc. are proposed. 

[0003] In these arts, the hydrothermal-reaction method is used as an art which is flexible to the nature of 
a decomposition product-ed at large which makes a subject industrial waste, such as organic solvents, 
such as a trichlene, waste oil, dioxin, PCB, and feces and urine, without limiting to chlorofluocarbon etc. 
By this hydrothermal-reaction method, chlorofluocarbon can be disassembled into safe matter, such as a 
sodium chloride and a carbon dioxide, for example. 

[0004] Although the experiment about the processing experiment using the autoclave, for example, 
caustic-alkali-of-sodium liquid, ethanol, the mixed ratio of chlorofluocarbon liquid, the set point of 
temperature, the set point of a pressure, and the set point of reaction time is conducted in the laboratory 
about the equipment for materializing a hydrothermal-reaction method, usually, at 300-450 degrees C, 
hydrothermal reaction maintains the elevated-temperature high-pressure conditions of 100-250 
(kg/cm2), and is performed. 

[0005] The applicant for this patent proposed the decomposition art of the quality of a difficulty 
decomposition product which carries out decomposition processing of the decomposed processing 
object by heating previously what mixed the solvent with the decomposed processing object to 
predetermined temperature by Japanese Patent Application No. No. 155993 [ eight to ], considering as 
superheated steam, making the inside of the reactor of the ordinary pressure heated by predetermined 
temperature in superheated steam pass over predetermined time, and passing it. Furthermore, by 
Japanese Patent Application No. No. 340560 [ eight to ], water or a hydrogen peroxide is used as a 
solvent. Heat to predetermined temperature using the heater and reactor which have arranged the matter 
which reacts with superheated steam what mixed the solvent with the decomposed processing object, 
and generates hydrogen, and it considers as superheated steam. The method of decomposing by the 



http : //www4 . i pdl .j po. go.j p/cgi -bin/tran_web_cgi_ej j e 



8/5/02 



reduction reaction by the hydrogen which generated the decomposed processing object within the heater 
or the reactor, and the adding-water decomposition reaction by superheated steam was proposed by 
making it pass over predetermined time within a reactor. 

[0006] If drawing 9 explains an example of the conventional reactor, 1 is a main part of equipment and 
the detour where gas circulates by the septa 2 and 2 arranged in the main part 1 of equipment is formed. 
3 is the mixed-gas entrance of a decomposed processing object and a solvent, and 4 is this gas outlet. 
Furthermore, insertion arrangement of two or more heaters 5 and 5 is carried out from the flank of the 
main part 1 of equipment, the mixed gas which detours and flows as shown in Arrow a is heated at 
heaters 5 and 5, and as superheated steam was generated and described above, decomposition processing 
of the quality of a difficulty decomposition product is performed by the reduction reaction by hydrogen, 
and the adding- water decomposition reaction by superheated steam. 

[0007] Drawing 10 shows other examples of the conventional reactor, covers the periphery section of 
the main part 1 of equipment, two or more heaters 6 and 6 are arranged, and the electrode terminals 6a 
and 6a of each heaters 6 and 6 are connected to the power supply 8 through the controller 7. And it is 
heated at the temperature to which the mixed gas of the decomposed processing object which flowed 
from the mixed-gas entrance 3, and a solvent was set by the controller 7 at heaters 6 and 6 within the 
main part 1 of equipment, and decomposition processing of the quality of a difficulty decomposition 
product is performed by said operation, and it flows out of a gas outlet 4. 
[0008] 

[Problem(s) to be Solved by the Invention] Although the heating method (example of drawing 10 ) using 
two or more heaters 6 and 6 which the conventional reactor covered the heating method (example of 
drawing 9 ) using two or more heaters 5 and 5 by which insertion arrangement was carried out from the 
flank, and the periphery section of the main part of equipment, and have been arranged is used as 
described above With the heating means of the mixed gas at such a heater, decomposition processing of 
the quality of a difficulty decomposition product cannot necessarily be performed efficiently, but there is 
a difficulty of requiring high reaction temperature and long reaction time by decomposition end. The 
temperature in which a temperature up is possible is about 700 degrees C, and since a temperature up 
cannot be carried out, it will become impossible furthermore, for reaction time to be able to be needed 
for a long time as a result, or for decomposition efficiency to fall, or to completely decompose more than 
this, with the heating means at a heater. 

[0009] Then, this invention cancels the above-mentioned trouble in the system which decomposes 
quality of a difficulty decomposition product, such as the chlorofluocarbon which is the quality of an 
environmental pollutant, polyethylene, plastics, wood, an organic compound that has a benzene nucleus 
further, and other industrial waste, and it aims at offering the decomposition art of the quality of a 
difficulty decomposition product which catabolic rate is promoted and can decompose efficiently, and 
its equipment. 
[0010] 

[Means for Solving the Problem] this invention in order to attain the above-mentioned purpose as a 
decomposition art of the quality of a difficulty decomposition product Heating introduce a decomposed 
processing object in the reactor by which IH was carried out, and according to the IH of a reactor. 
Heating introduce in the method of making react by electromagnetic wave heating by the 
electromagnetic wave which originates in EH and is generated, and decomposing, and the reactor by 
which mixed the solvent with the decomposed processing object and IH was carried out, and according 
to the IH of a reactor. It provides on the basis of the method of making react by electromagnetic wave 
heating by the electromagnetic wave which originates in IH and is generated, and decomposing. 
[001 1] Heating by the IH of a reactor while introducing a decomposed processing object as a concrete 
art in the hollow cylinder-like reactor with which EH of the IH coil was wound and carried out to the 
periphery section and carrying out detour circulation within the reactor. How to make react by 
electromagnetic wave heating by the electromagnetic wave which originates in IH and is generated, and 
decompose. Heating by the EH of a reactor after introducing a decomposed processing object and a 
solvent into a heater and carrying out heating mixture, while introducing in the hollow cylinder-like 
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reactor with which IH of the IH coil was wound and carried out to the periphery section and carrying out 
detour circulation within the reactor, The method of making react by electromagnetic wave heating by 
the electromagnetic wave which originates in IH and is generated, and decomposing is offered. 
[0012] Moreover, while considering as superheated steam, introducing superheated steam in the hollow 
cylinder-like reactor with which IH of the IH coil was wound and carried out to the periphery section 
and carrying out detour circulation within the reactor by introducing a decomposed processing object 
and a solvent into a heater, and carrying out heating mixture, the method of making react by heating by 
the IH of a reactor and electromagnetic wave heating by the electromagnetic wave which originates in 
IH and is generated, and decomposing provides. 

[0013] Furthermore, the matter which generates hydrogen in response to either or the both sides of a 
heater and a reactor is arranged with mixed gas. The reduction reaction by the hydrogen generated 
within the heater or the reactor, and the adding-water decomposition reaction by superheated steam, As 
matter which reacts with the method and superheated steam which a decomposed processing object and 
a solvent are made to react with the combination of the decomposition reaction by electromagnetic wave 
heating by the electromagnetic wave which originates in heating and IH by IH, and is generated, and are 
decomposed, and generates hydrogen The method and the method using water or hydrogen peroxide 
solution as a solvent of using one sort or two or more things which were chosen from iron, carbon, and 
carbon steel are offered. 

[0014] Heating by the IH of a reactor while an IH coil is wound around the periphery section, consisting 
of a reactor with which the detour of a decomposed processing object was formed in the inner direction 
as a decomposition processor and carrying out detour circulation of the introduced decomposed 
processing object within the reactor. The decomposition processor of the quality of a difficulty 
decomposition product which is made to react by electromagnetic wave heating by the electromagnetic 
wave which originates in IH and is generated, and is decomposed, And heating by the IH of a reactor 
while an IH coil is wound around the periphery section, consisting of a reactor with which the detour of 
the mixed gas of a decomposed processing object and a solvent was formed in the inner direction and 
carrying out detour circulation of the introduced mixed gas within the reactor. The decomposition 
processor of the quality of a difficulty decomposition product which is made to react by electromagnetic 
wave heating by the electromagnetic wave which originates in IH and is generated, and is decomposed 
is offered. 

[0015] The heater which carries out heating mixture of a decomposed processing object and the solvent 
as concrete composition, and the reactor with which the IH coil was wound around the periphery 
section, and the detour of the mixed gas of a decomposed processing object and a solvent was formed in 
the inner direction. Piping drawn from the reactor, a condensator open for free passage, and piping 
drawn from the condensator and a vapor-liquid eliminator open for free passage, A heat insulator is 
arranged in the composition constituted from neutralization equipment with which piping drawn from 
the vapor-liquid eliminator was inserted, and the position which covers the circumference of a reactor, 
an outline member is arranged on the outside of this heat insulator, and composition is offered by 
making equipment itself into sealing structure. 

[0016] According to this decomposition art and equipment, while quality of a difficulty decomposition 
product, such as an organic compound with chlorofluocarbon or a benzene nucleus and other industrial 
waste, is independent, or a reactor is supplied as mixed gas with a solvent and carrying out detour 
circulation with the reactor, it reacts by heating by the IH of a reactor, and electromagnetic wave heating 
by the electromagnetic wave which originates in IH and is generated, and disintegration advances by the 
ordinary pressure. When the matter which generates hydrogen in response to either or the both sides of a 
heater and a reactor has been arranged with mixed gas, a reaction advances with the combination of the 
decomposition reaction by the reduction reaction by the hydrogen generated within the heater or the 
reactor, heating by the IH of a reactor, and electromagnetic wave heating by the electromagnetic wave 
which originates in IH and is generated. 

[0017] When a decomposed processing object and a solvent are heated and it considers as superheated 
steam, a decomposed processing object and a solvent react with the combination of the decomposition 
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reaction by heating by the IH of the adding-water decomposition reaction by superheated steam, and a 
reactor, and electromagnetic wave heating by the electromagnetic wave which originates in IH and is 
generated, and a pyrolysis advances. The gas which decomposition ended after that is coolant-ized, and 
is discharged. 
[0018] 

[Embodiments of the Invention] The decomposition art of the quality of a difficulty decomposition 
product which starts this invention based on a drawing below, and the concrete operation form of the 
equipment are explained. Invention-in-this-application persons acquired knowledge that electromagnetic 
wave heating arises by the electromagnetic wave which originates in IH and is generated while the 
reactor generated heat and was heated according to the induced current of IH by adopting IH as a means 
to heat a reactor as a result of trying various improvement experiments for the aforementioned Prior-art 
means. That is, if current is passed in an IH coil in order to perform electromagnetic wave heating, by 
the magnetic flux generated at this time, an eddy current will occur in a reactor, it will generate heat by 
the Joule*s heat, and a reactor will be heated. Generating by passing current in this IH coil 
simultaneously generates not only magnetic flux but electric field. That is, an electromagnetic wave will 
occur (the frequency at this time serves as an electromagnetic wave of the frequency used for IH), 
friction of a molecule and increase of a collision will take place in 2nd order by this electromagnetic 
wave, and a decomposed processing object will be heated by electromagnetic wave heating. It is 
characterized by for this invention raising heating efficiency, using positively electromagnetic wave 
heating by the electromagnetic wave which originates in IH and is generated with heating of the reactor 
by this IH, and increasing the number of times and the collision force of a collision of molecules, and 
raising decomposition efficiency by activating a molecular motion further. 

[0019] A decomposed processing object and heating first, heat decomposed processing objects, such as 
chlorofluocarbon, with a heater, gasify them using the water as a solvent, and hydrogen peroxide 
solution, and according the mixed gas of a solvent to the IH of a reactor. Decomposition of the quality of 
a difficulty decomposition product was able to be efficiently advanced in the state [ having considered as 
the ordinary pressure ], without making the inside of a reactor into a high-pressure state by making it 
react in the atmosphere of electromagnetic wave heating by the electromagnetic wave which originates 
in IH and is generated. Furthermore, by generating the superheated steam of a decomposed processing 
object and a solvent, or making other matter which reacts with mixed gas, the iron heated to **** 
temperature, carbon, carbon steel, or mixed gas, and generates hydrogen contact, decomposed 
processing objects, such as chlorofluocarbon, were able to be disassembled at the reduction reaction by 
the hydrogen generated in the reactor, and hydrolysis was also able to decompose the decomposed 
processing object simultaneously. A concrete operation form is explained below. 
[0020] Although this invention carries out decomposition processing of the quality of a difficulty 
decomposition product including quality of an environmental pollutant, such as chlorofluocarbon, in the 
state of an ordinary pressure and the target quality of a difficulty decomposition product says a stable 
thing and a detrimental thing with organic and an inorganic compound There is especially no limitation 
and especially the state does not have limitation regardless of a solid-state, a liquid, and a gas for all 
things, such as industrial waste, such as organic solvents, such as chlorofluocarbon and a trichlene, 
waste oil, dioxin, PCB, and feces and urine, wood, paper, and rubber. In addition, mainly, in ** organic 
compound, although it is useful, the processings after use are a difficult thing, a detrimental thing, for 
example, trichloroethane, PCB, chlorofluocarbon (halogen carbon compound), etc., and in ** organic 
compound, although it is very stable although it is useful, and it is not detrimental, they are the difficult 
thing of processing, for example, polyethylene, plastics, rubber, etc. 

[0021] If these use petroleum as a raw material in many cases and it decomposes, since-izing can almost 
be carried out [ oil ], it aims at carrying out decomposition processing so that it may use as fuel or can 
recycle. Moreover, in the case of rubber, it aims at carrying out decomposition processing so that an 
organic compound may be harmless— ization-processed or it can recycle. Furthermore, disassembly of 
paper, wood, etc. decomposes a cellulose, and changes it into a glucose, and it aims at utility value 
changing a few thing into a useful thing. 
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[0022] Although you may be what thing as long as the solvent used by this invention generates 
gasification or hydrogen by heating, the most suitable thing is water and can also use hydrogen peroxide 
solution. A solvent, then the amount of oxygen increase and wet oxidation comes to be able to make 
hydrogen peroxide solution effective. In addition, you may make it supply only a decomposed 
processing object to a reactor in this invention, without using a solvent. 

[0023] Moreover, according to this invention, it is possible to carry out ring breakage of the benzene 
ring, the benzene which this invention makes applicable to decomposition is the fundamental compound 
of an aromatic hydrocarbon, it is expressed with C6H6 and a monochlorobenzene is expressed with 
C6H5C1. Phenols are mentioned as an organic compound with a benzene nucleus. These phenols are the 
general term of the organic compound which OH basis combined with the benzene nucleus, and are 
expressed v^th C6H50H. Moreover, according to this invention, it is possible for dioxin, PCB, etc. 
which are made into a skeletal structure to decompose and make the benzene ring harmless. 
[0024] Drawing 1 is the system chart showing 1 operation gestalt of this invention roughly, and two or 
more griddles 28 and 28 are arranged as matter with which it is a heater, as for a decomposition-product- 
ed pump and 23, the internal heater 26 and the external heater 27 are arranged the water tank as a 
solvent, and 24 at this heater 25, as for a water pump and 25, decomposition-product-ed tanks, such as 
chlorofluocarbon, and 22 react with mixed gas into a heater 25 further, and 21 in drawing generates 
hydrogen. The feeding force which the pump which can feed a decomposed processing object is chosen 
according to a decomposed processing object as a decomposition-product-ed pump 22, and can feed a 
high concentration slurry, a powder-mixing slurry, etc. is high, and it is appropriate that volume 
efficiency uses a good slurry pump. In addition, the matter which reacts v^th mixed gas and generates 
hydrogen also has the case which does not need to be used, and can also use carbon, carbon steel, etc. as 
matter fijrther in addition to the aforementioned griddle 28. 

[0025] 29 is the reactor of the shape of a hollow cylinder using heating by IH, and electromagnetic wave 
heating by the electromagnetic wave which originates in IH and is generated, and this reactor 29 has the 
function which maintains predetermined temperature, is made to carry out a predetermined-time 
reaction, and decomposes the mixed gas and hydrogen of the aforementioned decomposed processing 
object and a solvent which were introduced. The power supply 30 and the transformer 3 1 for matching 
are arranged by the reactor 29, and the IH coil 10 picked out from the transformer 3 1 for matching is 
wound around the periphery section of a reactor 29. The interior of this IH coil 10 is made hollow as 
shown in drawing 3 , and it is circulating cooling water to this centrum. In addition, it is also possible to 
arrange the matter which generates hydrogen in response to the inside of a reactor 29 with mixed gas, 
such as the aforementioned griddle. 

[0026] The inside of the above-mentioned reactor 29 is not pressurized, but is made into the ordinary 
pressure which opened the exhaust port side wide. That is, the pressure of piping by the side of a mixed- 
gas inlet serves as a pressure gradient of only the pressure loss by the duct. By mixed gas, few pressures 
occur automatically, serve as a pressure gradient, and the inside of a reactor 29 transports a 
decomposition product-ed. this invention shows that an ordinary pressure is in the state which opened 
the exhaust port wide, without pressurizing high pressure compulsorily in this way. 
[0027] 32 is a condensator and piping drawn from the reactor 29 and the piping 33 open for free passage 
are arranged in the condensator 32. 34 is the entrance of cooling water and 35 is the outlet of cooling 
water. 36 is a vapor-liquid eliminator, 37 is neutralization equipment, the other end of the piping 38 
drawn from the condensator 32 is inserted in the vapor-liquid eliminator 36, and the other end of the 
piping 39 drawn from the vapor-liquid eliminator 36 is inserted in neutralization equipment 37. 40 is the 
exhaust port of processing liquid. 

[0028] The side elevation in which drawin g 2 shows the concrete example of attachment of a reactor 29, 
and drawing 3 are drawings of longitudinal section of this reactor 29. As shovra in drawing 2 , it is 
carried on a susceptor 41 and 41, the aforementioned IH coil 10 is wound around the periphery section 
of this reactor 29, and the hollow cylinder-like reactor 29 is connected to power terminals 10a and 10a. 
furthermore, a heat insulator 42 arranges in the position which covers the circumference of a reactor 29 - 
- having - **** ~ the outside of this heat insulator 42 - an outline — a member 47 is arranged and it has 
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the structure where reactor 29 the very thing was sealed on the whole 

[0029] As shown in drawing 3 , the detour where mixed gas circulates by the septa 43 and 44 by which 

the reactor 29 has been arranged inside is formed, the mixed gas of the decomposed processing object 
introduced from piping 45 and a solvent is heated by operation of the IH coil 10, bypassing the inside of 
a reactor 29, as shown in the arrow a in drawing, and disassembly of a decomposed processing object 
advances. 

[0030] The mode of this operation gestalt of this of operation is explained. If the case where 
decomposition processing of the chlorofluocarbon which is the quality of an environmental pollutant is 
carried out is taken for an example, chlorofluocarbon is thrown in in the decomposition-product-ed tank 
21, and by starting the decomposition-product-ed pump 22 and a water pump 24, the water as 
chlorofluocarbon and a solvent will be sent into a heater 25 through piping, and will be mixed by the 
suitable ratio. 

[003 1] The internal heater 26 and the external heater 27 which have been arranged beforehand at the 
heater 25 are worked, and by heating the interior of a heater 25 at 500 degrees C - 750 degrees C, the 
mixed gas of chlorofluocarbon and a solvent is heated by predetermined temperature, and is sent in in 
the reactor 29 of the next step. Since temperature required in order to carry out decomposition 
processing changes with decomposed processing objects, it is set up according to a decomposed 
processing object, respectively. For example, although it is appropriate to set up before and after 400 
degrees C with 500 degrees C - 750 degrees C and polyethylene in the case of chlorofluocarbon, you 
may be heating more than the above. Moreover, it is effective to generate the superheated steam of a 
decomposition product-ed and a solvent depending on the kind of decomposition product-ed. 
[0032] If griddles 28 and 28 are mostly heated by this temperature in a heater 25, mixed gas will contact 
a griddle 28 and will generate a magnetite and hydrogen by the following reaction formulae. 
3Fe+4H20 -> Fe304+4H2 (1) 

The hydrogen generated here has a very strong reducing power, and has the operation which combines 
with many matter and disassembles a decomposed processing object. 

[0033] Although the detour which the mixed gas of chlorofluocarbon and a solvent was sent in in the 
reactor 29 of the next step, and was formed of septa 43 and 44 is circulated By the magnetic flux 
generated by energizing in the IH coil 10 beforehand wound around the periphery section of a reactor 29 
through the transformer 3 1 for matching from the power supply 30 By generating heat by the Joule's 
heat by the eddy current by which induction is carried out, and heating a reactor 29, mixed gas is heated 
and a pyrolysis operation of chlorofluocarbon advances. Generating by passing current in this IH coil 10 
simultaneously generates simultaneously not only magnetic flux but electric field. That is, an 
electromagnetic wave will occur (the frequency at this time serves as an electromagnetic wave of the 
frequency used for IH), friction of a molecule and increase of a collision take place in 2nd order by this 
electromagnetic wave, mixed gas is heated by electromagnetic wave heating and a pyrolysis operation of 
chlorofluocarbon advances by it. It has the feature to increase the number of times and the collision 
force of a collision of molecules, and raise [ this invention raises heating efficiency, using positively 
electromagnetic wave heating by the electromagnetic wave which originates in IH and is generated with 
heating of the reactor by this IH ] decomposition efficiency by activating a molecular motion further. In 
addition, lOOkHz of several kHz to numbers of the frequency used for IH is usable, and it used the 
80kHz thing in the example. 

[0034] When the matter which generates hydrogen in response to the inside of a reactor 29 has been 
arranged with mixed gas, the reaction of the above-mentioned (1) formula is promoted, and the complex 
decomposition reaction using the reducing power of hydrogen advances. While the catabolic rate of a 
decomposed processing object becomes high in connection with this, cracking severity also improves, 
and it is transported to the condensator 32 of the next step by the pressure gradient. 
[0035] By supplying cooling water from the entrance 34 of cooling water, and making it flow out of this 
outlet 35, within a reactor 29 and the piping 33 open for free passage, the gas of the decomposition 
product by which decomposition processing was carried out is cooled, and it liquefies in a cooling 
system 32. In the case of chlorofluocarbon, it considers as 18 degrees C of abbreviation that the 
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temperature in a condensator 32 should just be the temperature which can liquefy the gas of a 
decomposition product. Thus, while generating of a by-product is prevented by liquefying, there are also 
no worries about the secondary contamination by emitting with-like [ gas ] and dispersing in the 
atmosphere. 

[0036] It goes into the vapor-liquid eliminator 36 through piping 38, vapor-liquid is separated, a 
liquefied object flows into neutralization equipment 37, predetermined neutralization processing is 
performed, and an effluent is discharged from an exhaust port 40, and is stored in the effluent tank 
outside drawing. It is also possible to build a heat exchanger into the above-mentioned condensator 32, 
and to collect and reuse the heat cooled with a heat exchanger. 

[0037] In the above-mentioned explanation, heat only the water as a solvent with a heater 25, supply 
succeeding a reactor 29, supply a decomposed processing object in the reactor 29 in this solvent 
atmosphere, predetermined reaction time is made to pass, and decomposition processing can also be 
carried out. It is good to establish the transfer means of decomposed processing objects, such as a feeder, 
in a reactor 29 while this composition is suitable when carrying out decomposition processing of the 
decomposed processing object of the shape of a fluid, and the shape of a solid other than the shape of a 
gas, for example, PE, plastics, rubber, wood, the paper, etc. as a decomposed processing object, and it 
supplies a solid-like decomposed processing object to a reactor 29. 

[0038] (**) shown in drawing 4 is a graph which shows the temperature at the time of making it react 
with the reactor by the IH method which added water 70 (g/min) as a solvent about each 70 [ of 
chlorofluocarbon R12 and R22 ] (g/min), was made to generate superheated steam, and applied this 
example, and the relation of cracking severity. A (b) and a (c) are the same graphs at the time of making 
the same sample react with the reactor by the conventional heater heating means, 
[0039] To having increased slightly to 99.99%, by the time cracking severity has already reached 
[ temperature ] to 99.76% and 99.73% at 500 degrees C and temperature becomes 1000 degrees C, 
before and behind 550 degrees C, temperature is as low as 95.36% and 93.12%, and has reached [ in a 
graph (b) ] to 99.14% and 99.74% at 800 degrees C at a graph (b) and a (c). As understood from drawing 
4 , even if the reaction by the IH method and the reactions at a heater are the same temperature 
conditions, the big difference has arisen in the cracking severity of chlorofluocarbon R12 and R22. 
[0040] The graph and the (b) which show the temperature at the time of making it react with the reactor 
by the IH method which (**) shown in drawing 5 added water 60 (g/min) as a solvent about 20 (g/min) 
of the chlorobenzene (C6H5C1) which is the organic substance with a benzene nucleus, made generate 
superheated steam, and applied this example, and the relation of cracking severity are the same graph at 
the time of making the same sample react with the reactor by the conventional heater heating means. 
[0041] At a graph (b), to cracking severity having reached before and after 750 degrees C 99.16%, and 
temperature having reached [ temperature ] to 99.99% at 500 degrees C, cracking severity of 
temperature is as low as 92.98% at 600 degrees C, and it has reached to 96.24% at 800 degrees C in a 
graph (b). Even if the reaction according also from drawing 5 to an EH method and the reactions at a 
heater are the same temperature conditions, it turns out that the big difference has arisen in the cracking 
severity of a chlorobenzene. 

[0042] Drawing 6 is a graph which shows the reaction time (second) at the time of using the IH method 
which capacity fed the water as chlorofluocarbon Rl 13 and a solvent into the reactor of 1000 (cm3) by 
the weight ratio 1:1, and applied this example by the 650-degree C reaction condition, and the 
conventional heater heating means, and the relation of cracking severity. 

[0043] According to the IH method, in heater heating, cracking severity has reached [ reaction time ] to 
99.99% in reaction-time 30 seconds 40.08% before or after 2 seconds to cracking severity having 
already reached to 99.96% in 1 second, and reaction time being maintained to 99.99% for [ 10 seconds - 
] 45 seconds below. Therefore, even if the reaction by the IH method and the reactions at a heater are the 
same temperature conditions, it turns out that the reaction time which decomposition takes also has a big 
difference. 

[0044] Drawing 7 is a graph which shows the reaction time (second) at the time of using the IH method 
which capacity fed only chlorofluocarbon R12 into the reactor of 1000 (cm3), without using a solvent. 



http ://www4. i pdl .j po. go.j p/cgi -bin/tran_web_cgi_ej j e 



8/5/02 



and applied this example on each reaction temperature conditions (650 degrees C, 750 degrees C, and 
850 degrees C), and the conventional heater heating means, and the relation of cracking severity. 
[0045] As opposed to in any [ the reaction temperature of 650 degrees C and / 750-degree C ] case, 
disassembly of chlorofluocarbon having hardly advanced in heater heating, but reaction temperature 
having begun at 850 degrees C, and disintegration having arisen, and having reached 79.1% of cracking 
severity in the reaction time for 60 seconds According to the IH method, disassembly of 
chlorofluocarbon is advancing from 1 second on each reaction temperature conditions (650 degrees C, 
750 degrees C, and 850 degrees C), and in being especially 850 degrees C, cracking severity has already 
reached to 99.9% in the reaction time for 60 seconds. Therefore, even if it does not use a solvent by 
using an IH method, it turns out that a reaction arises promptly. 

[0046] Drawing 8 is a graph which shows the reaction time (second) the case where it is made to react 
by the IH method which capacity supplied only the chlorobenzene (C6H5C1) to the reactor of 1000 
(cm3), without using a solvent, and applied this example on each reaction temperature conditions (850 
degrees C and 950 degrees C), and at the time of making it react at 850 degrees C using the conventional 
heater heating means, and the relation of cracking severity. 

[0047] In heater heating, according to the IH method, the cracking severity of 5 seconds after has 
reached to 44.3% after 22.1% and 70 seconds on 850-degree C reaction temperature conditions to 
decomposition of a chlorobenzene hardly advancing even in the reaction temperature of 850 degrees C. 
On 950 more-degree C reaction temperature conditions, the cracking severity of 5 seconds after has 
reached to 92.5% after 63.0% and 75 seconds. Therefore, even if it does not use a solvent by using an IH 
method, it turns out that decomposition of a chlorobenzene is possible. 

[0048] Here explains briefly the principle of heating by the IH in this invention, and generation of heat 
of the reactor 29 using electromagnetic wave heating by the electromagnetic wave which originates in 
IH and is generated. Generally IH is the method of heating a conductive resistor by non-contact 
electromagnetic-induction operation. For example, in the case of a common transformer, a coil is in an 
upstream and secondary, respectively, and only a part for the alternating current magnetic field made 
from the coil of an upstream to have combined with the secondary coil generates induced voltage in 
secondary, and supplies current to the load circuit linked to secondary. 

[0049] In the metal body placed into the IH coil 10 which led, electromotive force generates a RF 
alternating current like the invention in this application, and the eddy current (eddy current) as the 
induced current flows. It concentrates on the surface of a metal body, this eddy current decreases 
exponentially as it goes to the interior, and the "skin effect" in which a phase has the fixed depth of 
penetration which is the special feature of high-frequency induction heating behind time produces it. 
The eddy current loss which brings about an exothermic phenomenon is a resistance loss (joule's loss) 
produced by the eddy current, and moreover, the power which generates the exoergic effect to a 
conductive cylinder-like metal If frequency becomes high, it is proportional to the square of current 
which flows in ** IH coil 10, and it is proportional to the square of the number of turns of ** coil, is 
proportional to the square root of ** frequency, is proportional to the 4th power of the radius of ** 
cylinder, is proportional to the square root of the relative permeability of ** material, and is proportional 
to the square root of the resistivity of ** material. 

[0050] Therefore, although generation of heat becomes large so that the number of ac cycles becomes 
high, the branch point of generation of heat and generating power is called critical frequency of IH, it is 
one in question which frequency is chosen, and it must choose the optimal frequency according to a use. 
On the other hand, in the centrum of a reactor 29, electric field are also simultaneously generated by the 
eddy current (secondary current). Since it generates in the direction which bars change of the magnetic 
flux produced by primary current, in a reactor 29, an electromagnetic wave will generate this electric 
field. Friction of a molecule and increase of a collision take place in 2nd order by this electromagnetic 
wave, and a decomposed processing object is heated by electromagnetic wave heating. 
[0051] Since high thermal efficiency and high high-speed responsibility are obtained and the heated 
object itself moreover generates heat simultaneously as a heating element while the time which heat 
conduction takes is shortened, the feature of IH is in the point that uniform heating is attained regardless 
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of the configuration of a heated object. In this example of an operation gestalt, if coil current I flows 
setting the overall length of a reactor 29 to L, and using the number of turns of a coil as N, a magnetic 
field H will occur. The strength of this magnetic field H is [NI/L]. 

[0052] If the permeability of the reactor 29 constituted in the shape of a cylinder is set to mu, flux 
density B serves as flux density B=mu NI/L, magnetic flux A will serve as magnetic-flux A=mu SNI/L, 
and flux density B will become so large that permeability mu is large. Therefore, much magnetic flux 
will pass along a part for the body of a reactor 29. 

[0053] Next, the decomposition principle of a decomposed processing object and the measurement 
principle of a result are explained. The following product was checked when chlorofluocarbon was used 
as a decomposed processing object. Gases are C02, H2, HCl, HF, and CO (minute amount) first, and 
liquids are HCl, HF, and Fe3+. Solid-states are Fe 204, C (graphite) and FeF2, FeF2.4H20, FeC12, and 
FeC12.4H20. in addition - as a measuring method — gas ~ in an ion chromatography and C02, the 
detector tube method and the metal used the ICP emitting-light method, and the solid-state used [ the 
GC-MC method, and H2 and CO / the GC-TCD method, and HCl and HF ] the X-ray diffraction method 

[0054] The decomposition reaction of chlorofluocarbon CFC-12 is as follows. 
[When water is used as a solvent] 

CC12F2+2H2 ->f2HCl+2 HF+C (2) 

CC12F2+2H20 -> 2HC1+2 HF+C02 (3) 

2CC12F2+3H20 -> 2HC1+2 HF+C02-f C0+H2 - (4) 

[0055] (2) Decomposition of the reduction reaction according [ a formula ] to hydrogen and (3) and (4) 
formula are hydrolysis by water, in view of the amount of CO, the reaction of (3) formulas serves as a 
subject and, on the whole, the reaction of (2) and (3) formula of the reaction of (4) formulas is about 5% 
95% or more. 

[0056] Furthermore, the hydrochloric acid gas and fluoric acid gas of a product act on iron, and the 

following reactions occur. 

Fe+2HC1 -> FeC12+H2 (5) 

Fe+2HF->FeF2+H2 (6) 

[0057] If this is cooled with a condensator 32, the moisture in air will be absorbed and it will change to 
FeC12.4H20 and FeF2.4H20, respectively. 

[0058] Next, the reaction formula at the time of replacing with a griddle 28 and using carbon or carbon 
steel is described. That is, when the superheated steam of the water as a solvent is made to act on 
carbon, it is C+H20 -> C0+H2 (7) 

A next door and the water gas which is the mixed gas of CO and H2 are generated. The reaction of an 
aforementioned (1) formula - (6) formula arises, and chlorofluocarbon is disassembled by the obtained 
hydrogen. However, when carbon is used, there are few hydrogen yields a little than the case where iron 
or carbon steel is used, and, as for decomposition efficiency, for this reason, much time falls to attaining 
the cracking severity of 99.99 a little by about 10 seconds. 

[0059] The corrosion resistance over an acid is a high passive state, and the magnetite (Fe 304) in the 
aforementioned (1) formula adheres to front faces, such as a container, and forms a protective coat. 
Moreover, the magnetite which adhered on the griddle 28 reacts with carbon, and is Fe304+2C -> 

3Fe+2C02 (8) 

Furthermore, CO reacts and it is Fe304+4CO -> 3Fe+4C02 (9) 

A next door and iron required for the reaction of the aforementioned (1) formula are recycled. However, 
the expansion and contraction by heat advance, a magnetite exfoliates, a new iron front face is exposed, 
and a reaction continues many. 

[0060] In addition, there is a possibility that mixed liquor may serve as strong acid nature in an 
operation of the hydrochloric acid and fluoric acid which were produced by the reaction of the above- 
mentioned (2) formula when water is used as a solvent of chlorofluocarbon, the corrosion of a pipe and 
tubes may become intense, and the life of equipment may fall. Therefore, as usually shown in the 
following (10) formulas, caustic-alkali-of-sodium NaOH may be added according to the concentration 
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of chlorofluocarbon, carbon dioxide gas may be used as bicarbonate od soda NaHC03, Salt NaCl may 
be generated at the reaction of caustic alkali of sodium and a hydrochloric acid like (1 1) formulas, a 
sodium fluoride NaF may be generated at the reaction of caustic alkali of sodium and fluoric acid still 
like (12) formulas, and it may be coped with. 

NaOH+C02 .>NaHC03 (10) 

NaOH+HCl ->NaCl+H20 (11) 

NaOH+HF ->NaF+H20 (12) 

[0061] [When hydrogen peroxide solution is used as a solvent], hydrogen peroxide solution pyrolyzes, 
and water and oxygen are generated. 
2H202->2H2 0+02 (13) 

therefore, the next reaction by H20 and the oxygen other than hydrolysis by 02 cuts simultaneously 
CC12F2+02 .>C02+C12+F2 (14) 

(14) A formula is oxidation reaction. C12 and F2 which were obtained by oxidation reaction are C12H-H2 

-> 2Ha (15) 

F2+H2 -> 2HF (16) 

It becomes and changes to HCl and HF. 

[0062] Since the above-mentioned oxidation reaction advances simultaneously in addition to said 
hydrolysis and reduction reaction and catabolic rate changes a decomposed processing object with the 
stable matter from early early when hydrogen peroxide solution is used as a solvent as mentioned above, 
an excessive by-product is not generated, 

[0063] Although this operation form was for carrying out decomposition processing of the decomposed 
processing object of the shape of the shape of a fluid, and a gas and disassembly of the liquefied object 
of halogen carbonization compounds, such as a chlorobenzene and trichloroethane, was possible for it 
besides chlorofluocarbon as quality of an environmental pollutant, temperature of the piping 33 in 650 
degrees C and a condensator 32 was made into 18 degrees C for the temperature in a heater 25 and a 
reactor 29 as experiment conditions in the case of chlorofluocarbon. Moreover, it chose so that the 
direction of the water (or hydrogen peroxide solution) which is a solvent in a mole ratio might become 
superfluous. Namely, chlorofluocarbon:water (or hydrogen peroxide solution) = it was referred to as 1 :3. 
When putting the cracking severity at this time in another way to the grade by which chlorofluocarbon is 
not detected with a gas chromatography, 99.99% or more of cracking severity was obtained, 
[0064] Next, the decomposition reaction of the chlorobenzene (C6H5C1) which is the organic substance 
with the trichloroethane (CH3, CC13) and benzene nucleus by tiiis operation form is explained. Reaction 
temperature was made into 650 degrees C. 

[0065] When decomposing trichloroethane (CH3, CCD) first, a reaction advances as follows. 
[0066] It is hydrolysis if water is used as a solvent [when water is used as a solvent], CH3 and 

CC13+H20 -> 3 HC1+C0+C+H2 (17) 

CH3 and CC134-2H20 -> 3 HC1+C02+C+2H2 .... (18) 

It becomes, the decomposition by the hydrogen by which superheated steam contacted the griddle 28 
and was generated on the other hand as shown in the aforementioned (1) formula — the gas in the middle 
of decomposition — qualitative analysis - carrying out - the product to a decomposition reaction — first 

CH3 and CC13+3H2 -> CH3 and CH3+3HC1 (19) 

The substitution reaction by the becoming hydrogen is accepted and it is CH3 and CH3+H2 -> 2CH4 
further (20) 

The becoming decomposition advances and, subsequently it is CH4 C+2H2 (21) 

It becomes. Therefore, finally in this decomposition reaction, it is decomposed into C02, CO, H2, C, 
and HCl. 

[0067] To everything but the hydrolysis described above when hydrogen peroxide solution [was used 
[ hydrogen peroxide solution was used as a solvent and ]] for the solvent, and decomposition by 

hydrogen CH3 and CC134-202 -> 2C02+3HC1 (22) 

CH4 which the decomposition reaction by the becoming oxidization occurred and was generated by (20) 
formulas also oxidizes in part, and it is CH4+202 -> C02+2H20 (23) 
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A next door, hydrolysis, decomposition of the reduction reaction by hydrogen, and oxidative 

degradation break out in parallel, and decomposition efficiency is improved further. 

[0068] Next, when decomposing a chlorobenzene (C6H5C1), a reaction advances as follows. 

[0069] It is hydrolysis if water is used as a solvent [when water is used as a solvent]. C6H5 Cl-f-H20 -> 

C6H5 OH+HCl (24) 

Although it becomes ****, as shown in the aforementioned (1) formula on the other hand, as for the 
decomposition by the hydrogen by which superheated steam contacted the griddle 28 and was generated, 
qualitative analysis of the gas in the middle of decomposition is carried out, CI is first replaced by H, 

and the product to a decomposition reaction is C6H5 C1+H2 -> C6H6+HC1 (25) 

Although it becomes and benzene and a hydrochloric acid are generated, H is added further, and it is 
C6H6+3H2 -> C6H12 (26) 

A next door and a cyclohexane (C6H12) are generated, ring breakage is carried out further, and it is 
decomposed into methane, ethane, etc. 

C6H12+6H2 -> 6CH4 (27) 

This methane is CH4 -> C+2H2 (28) 

It becomes and is decomposed into C (graphite), a hydrochloric acid, and hydrogen. 

[0070] To everything but the hydrolysis described above when hydrogen peroxide solution [was used 

[ hydrogen peroxide solution was used as a solvent and ]] for the solvent, and decomposition by 

hydrogen C6H5C1+602 -> 6C02+HC1+2H2 (29) 

The becoming oxidation reaction occurs simultaneously, 
[0071] 

[Effect of the Invention] A decomposed processing object and a solvent can be made to be able to react 
by electromagnetic wave heating by the electromagnetic wave which originates in heating according 
[ while the quality of a difficulties decomposition product, such as industrial waste of the organic 
compound which has chlorofluocarbon and a benzene nucleus according to / as explained to the detail 
above / this invention, and others, is supplied to a reactor as mixed gas in a solvent and carrying out 
detour circulation with the reactor ] to the IH of a reactor, and IH, and is generated, and a pyrolysis 
operation can be made Since especially heating under an ordinary pressure has been the main process, 
high pressure pumping is unnecessary and there is no concern which a valve and piping damage. 
Furthermore, since all reactions are closed systems which happen in a reactor, the effect that there is no 
secondary pollution is acquired. 

[0072] When the matter which generates hydrogen in response to either or the both sides of a heater and 
a reactor has been arranged with mixed gas The reduction reaction by the hydrogen generated within the 
heater or the reactor, and heating by the IH of a reactor, When a reaction advances with the combination 
of the decomposition reaction by electromagnetic wave heating by the electromagnetic wave which 
originates in EH and is generated, a decomposed processing object and a solvent are heated and it 
considers as superheated steam The reaction of a decomposed processing object and a solvent advances 
with the combination of the decomposition reaction by heating by the IH of the adding-water 
decomposition reaction by superheated steam, and a reactor, and electromagnetic wave heating by the 
electromagnetic wave which originates in IH and is generated. The gas which decomposition ended after 
that can be coolant-ized, and can be discharged. 

[0073] By setting up the reaction time and temperature of a heater and a reactor arbitrarily, the grade of 
decomposition can be controlled, and polyethylene can change the grade of oil-izing, and rubber can 
process the cellulose in waste wood on conditions recyclable as a useful glucose further as rubber again. 
[0074] To there being a difficulty which degradation by oxidization of a catalyst etc. produces in the 
case of the catalyst method learned [ especially ] from the former, since the catalyst is not used in the 
case of this invention, there is no above-mentioned trouble and, moreover, it can apply not only to 
chlorofluocarbon but to the organic substance with other industrial waste and benzene nuclei. 
[0075] Furthermore, since a process advances by low voltage according to this invention, if it is the 
quality of the material which can bear a predetermined elevated temperature, when the quality of the 
material can be chosen arbitrarily, the design forbearing intensity and mechanical tensile stress, and 
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mechanical thermal stress has the advantage of not being required, and automation of equipment itself is 
also easy for it while the cure to various equipment breakdowns is easy. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original 

precisely. 

2 **** shows the word which can not be translated. 
3 in the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The decomposition art of the quality of a difficulty decomposition product characterized by 
introducing a decomposed processing object in the reactor by which IH was carried out, making it react 
by heating by the EH of a reactor, and electromagnetic wave heating by the electromagnetic wave which 
originates in IH and is generated, and decomposing. 

[Claim 2] The decomposition art of the quality of a difficulty decomposition product characterized by 
making it react by heating by the EH of a reactor, and electromagnetic wave heating by the 
electromagnetic wave which originates in EH and is generated, and decomposing while introducing a 
decomposed processing object in the hollow cylinder-like reactor with which IH of the EH coil was 
wound and carried out to the periphery section and carrying out detour circulation within the reactor. 
[Claim 3] The decomposition art of the quality of a difficulty decomposition product characterized by 
introducing in the reactor by which mixed the solvent with the decomposed processing object and IH 
was carried out, making it react by heating by the IH of a reactor, and electromagnetic wave heating by 
the electromagnetic wave which originates in IH and is generated, and decomposing. 
[Claim 4] The decomposition art of the quality of a difficulty decomposition product which carries out 
[ making it react by heating by the IH of a reactor, and electromagnetic wave heating by the 
electromagnetic wave which originates in IH and is generated, and decomposing, while introducing in 
the hollow cylinder-like reactor with which IH of the IH coil was wound and carried out to the periphery 
section and carrying out detour circulation within the reactor, after introducing a decomposed processing 
object and a solvent into a heater and carrying out heating mixture, and ] as the feature. 
[Claim 5] It considers as superheated steam by introducing a decomposed processing object and a 
solvent into a heater, and carrying out heating mixture. Heating by the IH of a reactor while introducing 
superheated steam in the hollow cylinder-like reactor with which IH of the IH coil was wound and 
carried out to the periphery section and carrying out detour circulation within the reactor. The 
decomposition art of the quality of a difficulty decomposition product characterized by making it react 
by electromagnetic wave heating by the electromagnetic wave which originates in IH and is generated, 
and decomposing. 

[Claim 6] The matter which generates hydrogen in response to either or the both sides of a heater and a 
reactor is arranged with mixed gas. The reduction reaction by the hydrogen generated within the heater 
or the reactor, and the adding-water decomposition reaction by superheated steam. The decomposition 
art of the quality of a difficulty decomposition product according to claim 4 or 5 which a decomposed 
processing object and a solvent are made to react with the combination of the decomposition reaction by 
electromagnetic wave heating by the electromagnetic wave which originates in heating and IH by EH, 
and is generated, and is decomposed. 

[Claim 7] The decomposition art of the quality of a difficulty decomposition product according to claim 
6 which uses one sort or two or more things which were chosen from iron, carbon, and carbon steel as 
matter which reacts with superheated steam and generates hydrogen. 

[Claim 8] The decomposition art of the quality of a difficulty decomposition product according to claim 
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3, 4, 5, 6, or 7 using water or hydrogen peroxide solution as a solvent. 

[Claim 9] The decomposition art of the quality of a difficulty decomposition product according to claim 
1, 2, 3, 4, 5, 6, 7, or 8 characterized by liquefying and discharging by cooling with a condensator the gas 
which decomposition processing ended. 

[Claim 10] The decomposition processor of the quality of a difficulty decomposition product 
characterized by to make it react by heating by the IH of a reactor, and electromagnetic wave heating by 
the electromagnetic wave which originates in IH and is generated, and to decompose while an IH coil is 
wound around the periphery section, consisting of a reactor with which the detour of a decomposed 
processing object was formed in the inner direction and carrying out detour circulation of the introduced 
decomposed processing object within the reactor. 

[Claim 11] The decomposition processor of the quality of a difficulty decomposition product 
characterized by to make it react by heating by the IH of a reactor, and electromagnetic wave heating by 
the electromagnetic wave which originates in IH and is generated, and to decompose while an IH coil is 
wound around the periphery section, consisting of a reactor with which the detour of the mixed gas of a 
decomposed processing object and a solvent was formed in the inner direction and carrying out detour 
circulation of the introduced mixed gas within the reactor. 

[Claim 12] The heater which carries out heating mixture of a decomposed processing object and the 
solvent, and the reactor with which the IH coil was wound around the periphery section, and the detour 
of the mixed gas of a decomposed processing object and a solvent was formed in the inner direction, 
Piping drawn from the reactor, a condensator open for free passage, and piping drawn from the 
condensator and a vapor-liquid eliminator open for free passage, Heating by the IH of a reactor while 
consisting of neutralization equipment with which piping drawn from the vapor-liquid eliminator was 
inserted and carrying out detour circulation of the introduced mixed gas within the reactor, The 
decomposition processor of the quality of a difficulty decomposition product characterized by making it 
react by electromagnetic wave heating by the electromagnetic wave which originates in IH and is 
generated, and decomposing. 

[Claim 13] The decomposition processor of the quality of a difficulty decomposition product given in 
the claims 10 and 1 1 or the 12th term characterized by having arranged the heat insulator in the position 
which covers the circumference of a reactor, having arranged the outline member on the outside of this 
heat insulator, and constituting equipment itself as sealing structure. 



[Translation done.] 
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